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Abstract
The paper demonstrates methods for solving urgent problems of detecting and suppressing the volatility of macroeconomic 
indicators on the basis of the parametric control theory and the global dynamic stochastic general equilibrium model,
describing the economies of the member states and candidates for membership in the Customs Union, as well as the 
European Union and the rest of the world. A linear approximation of a nonlinear model is derived and its parameters are 
estimated using Bayesian approach. The possibility of macroeconomic analysis of the impact of internal and external 
shocks on the economy indicators of the countries (and regions) at the historic and forecast periods is shown for the case of 
Kazakhstan. The possibility of solving the parametric control problem of the volatility of gross domestic product and 
inflation at the level of separate country (for the case of Kazakhstan) and at the level of the Customs Union both on the 
historic and the forecast intervals is demonstrated.
© 2015 The Authors. Published by Elsevier B.V.
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1. Introduction
As is known, the volatility of macroeconomic indicators is an important characteristic of the national 
economy, and its detection and suppression is an urgent problem. Treatment of the nature and causes of the 
volatility of macroeconomic indicators is controversial and the nature (reasons) of such volatility is 
substantiated by accepted postulates of various macroeconomic schools [1].
At present, the common approach of detecting causes of the volatility of macroeconomic indicators is 
presented by their detection method using dynamic stochastic general equilibrium models (DSGE models) [2]
by setting the shocks and estimating their parameters in the corresponding designs of these models.
In this paper we consider the possibility of detecting shocks causing volatility of macroeconomic indicators 
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of the Customs Union’s countries (Kazakhstan, Russia, and Belarus) interacting with one another and with the 
candidates for entering to the Customs Union (Armenia and Kyrgyzstan), with the European Union and the rest 
of the world (represented as respective two countries) on the basis of the constructed DSGE model. 
This global multi-country DSGE model differs from the models, known in the literature [2-4], by the 
presence in it of the following descriptions: 1) Investment of agents of one country to other countries;
2) Production of oil products using appropriate regression functions; 3) Collection of customs duties in the 
trade of the Customs Union’s countries with countries outside the Customs Union and the distribution of 
collected duties among the three countries of the Customs Union; 4) The government budget expenditures of 
countries using the appropriate regression functions of gross domestic product (GDP), government 
consumption and government debt; 5) The government budget revenues of countries as the sum of collected 
taxes, duties and income from the sale of oil products; 6) The government budget deficits of countries.
The paper also contains the results of the macroeconomic analysis of shock effects (both in home country,
and shocks in all other countries of the model) on the dynamics of macroeconomic indicators of the country.
The problems of suppressing volatility of macroeconomic indicators at the country level and the Customs 
Union as a whole are discussed in this paper using one of the modern efficient approaches – by the method of 
the parametric control theory [5].
2. Conceptual Description of Global Economy
2.1. Assumptions of the Description of Global Economy
The considered model is based on models of the paper [6-7]. The model describes the global economy in 
accordance with the following assumptions: 1) The world economy is represented by the functioning of 
interacting economies of the following seven countries: Kazakhstan, Russia, Belarus, Armenia, Kyrgyzstan, the 
European Union and the rest of the world; 2) Economy of each country is represented by the following agents: 
households, oil producers, non-oil producers, government; 3) All agents operate in stochastic environments;
4) Function compositions of the respective agents are the same in all countries; 5) Interactions of economic
agents of countries are implemented through goods and capital flows; 6) Households and producers are agents
of monopolistically competitive labor and goods markets respectively; 7) Households and producers are agents 
of perfectly competitive capital (fixed assets) market; 8) Oil producers are agents of perfectly competitive oil 
market; 9) Goods prices and wages are sticky; 10) Government is monopolist agent in the government bond 
market; 11) All agents are perfect rational; 12) All abovementioned markets are in equilibrium.
2.2. Some Notations
Index of the country ݎ respectively takes the values from set ܴ = {݇ݖ, ݎݑ, ܾݕ, ܽݎ, ݇ݎ, ݁ݑ, ݎݓ} for Kazakhstan, 
Russia, Belarus, Armenia, Kyrgyzstan, the European Union and the rest of the world.
In the model, the indices of individual agents (households and non-oil producers) of countries respectively 
belong to the interval ܵ௥ with length ݊௥ > 0. The numbers ݊௥ are chosen proportionally to the average GDP 
values of the corresponding country ݎ so that would satisfy the condition ݊௞௭ + ݊௥௨ + ݊௕௬ = 1.
In each country ݎ as an index of households and non-oil producers we will use the indices ݆ and ݄
respectively, where ݆, ݄ א ܵ௥. In each country, there is one oil producer agent and one government agent.
In what follows, all variables in the model, which are in money terms, unless otherwise specified, are 
implied to be corresponding to the prices in 2000. Index ݐ corresponds to the number of the quarter (ݐ = 0
corresponds to 1st quarter of 2000).
2.3. Household’s Behavior
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Each household ݆ א ܵ௥ of each country ݎ during the quarter ݐ: consumes domestic and imported non-oil 
products and oil products; invests to each country ݎ by acquiring domestic and imported non-oil products; 
supplies its labor to domestic non-oil producers by setting their wages rigidly [8]; buys bonds of all countries;
rents accumulated capital to non-oil producers in all countries and receives dividends from them; pays various 
taxes (sales tax, personal income tax and social tax) and receives transfers from the Government of its country,
as well as pays personal income tax to the Government of the country ݎכ א ܴ.
Each household in each country ݎ optimizes its activity by solving the following four problems.
Problem 1. To find values of consumption, government bonds purchase, investments and wages that 
maximize the discounted at ߚ א (0,1) rate sum of utility depending on consumption and labor supply under 
constraints of its budget balance, capital accumulation laws, and demand for its labor in the country ݎ.
Problem 2. For given ݎ, ݆ and chosen ݐ to find aggregate consumptions of non-oil products ܥ௓,௧௥ (݆) and oil 
products ܥை,௧௥ (݆) minimizing respective costs under the constraint of given aggregate consumption ܥ௧௥(݆).
Problem 3. For given ݎ, ݆ and chosen ݐ to find aggregate consumption of non-oil products ܥ௥כ,௧
௥ (݆) from each 
country ݎכ minimizing purchasing costs of non-oil products under the constraint of given aggregate 
consumption of non-oil products ܥ௓,௧௥ (݆).
Problem 4. For given ݎ, ݆ and chosen ݐ to find consumption ܥ௥כ,௧
௥ (݆, ݄) of each non-oil products ݄ א ܵ௥כ ,
minimizing purchasing costs of non-oil products from producers of country ݎכ under the constraint of given 
ܥ௥כ,௧
௥ (݆).
A condition for existence of the considered problems’ solution is evaluated as the 1-order condition.
Household investments in certain countries, as well as their optimal composition are set by using the 
solutions of the corresponding optimization problems (similar to Problems 3 and 4 for consumption).
2.4. Non-Oil Producers’ Behavior
Each non-oil producer ݄ א ܵ௥ of country ݎ during the quarter ݐ using borrowed capital, differentiated labor 
of households and oil produces non-oil products different from other producers. Producer pays to the 
Government the corporate income tax on profit and social tax on wages. Producer ݄ sets the price on its 
products, using rigidity by Calvo. The volume of non-oil products is determined by the Cobb-Douglas function
with three production factors: rent capital, labor hired, and oil products used.
At each time, producer hires labor of households, leases capital and acquires oil products, on the basis of 
minimizing the costs on factors of production. For this, producer of non-oil products in each country ݎ
optimizes its activity by solving the Problems 5-8.
Problem 5. For given ݎ, ݄ and chosen ݐ, to find labor amount ݈௧௥(݄, ݆) of each household ݆, minimizing costs 
on payment of wages under the constraint of given aggregate labor ܮ௧௥(݄).
Problem 6. For given ݎ, ݄ and chosen ݐ, to find the amount of rent capital ܭ௧ିଵ௥ (݄), aggregate labor hired 
ܮ௧௥(݄), oil products used ܱு,௧௥ (݄) minimizing total costs on factors of production under the constraint of given 
output ுܻ,௧௥ (݄).
Produced products are sold both within their country and exported to other countries. Wherein, we assume 
the validity of the law of one price.
Problem 7. The main purpose of each non-oil producer ݄ at period ݐ is to maximize the expected discounted 
sum of profits:
E௧ σ ߚ௞ȫு,௧ା௞௥ (݄)ஶ௞ୀ଴ , (1)
where E௧ is the sign of conditional mathematical expectation on information available at time ݐ, ȫு,௧௥ (݄) is the 
profit received in period ݐ. The arguments of the objective function are prices for its products taking into 
account the rigidity by Calvo. That is, each producer in each quarter ݐ can set the optimal price only with (fixed) 
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probability 1െ ߦ௣௥ (ߦ௣௥ א [0,1]), and with probability ߦ௣௥ it indexes past price relative to past inflation. Here, the 
second constraint is the value of demand for these particular non-oil products derived from the solution of
problems like Problem 4.
Problem 8. Each non-oil producer ݄ also determines optimal quantity of workers (households), which 
minimizing deviations of labor quantity of hired workers from required labor quantity under assumption about 
appropriate rigidity of hired workers quantity by Calvo.
Corresponding 1-order conditions are determined for the mentioned Problems 5-8.
2.5. Oil Producers’ Behavior
The agent produces oil products and sells them to households and non-oil producers within its and other 
countries. Oil products export subject to export customs duties in favor of the government of its country. ߯௥ א
(0,1) share of oil producers belongs to the state of its country and appropriate oil sales revenues arrive at 
income part of the government budget.
The oil production volumes and prices of oil products are determined by autoregression. Here, it is also 
assumed the law of one price for oil products.
2.6. Government’s Behavior
Government issues bonds to refinance debt and finance deficit, collects tax revenues, including import and 
export customs duties, receives revenue from the sale of oil products, as well as spends money on its own needs.
Respective descriptions are provided for the listed Government functions. In particular, the rule of money 
spending by Government to its own necessities is presented as follows:
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where ܩܧ௥ ,ܤீ௥ ,ܻ௥ א (0,λ)) are steady state levels of government spending, government debt and GDP, 
correspondingly; ߩ௚௘௥ א [0,1) is a smoothing coefficient; ݎ௚௘௕௥ , ݎ௚௘௬௥ א (0,λ) are weight coefficients; ߟ௚௘,௧௥ is a 
shock of government spending given as the Gaussian white noise; ܤீ ,௧௥ is the total government debt.
Monetary policy is to establish yield ܴ௧ on government bonds in each period ݐ according to a modified 
Taylor rule [9]. For ݎ א {݇ݖ, ݎݑ, ܾݕ, ܽݎ, ݇ݎ} this rule takes into account the real exchange rate:
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Here ܴ݁ݎ௥௪,௧௥ = ܵ௥௪,௧௥ ௉೟
ೝೢ
௉೟
ೝ is the real exchange rate of the country ݎ to the currency of the rest of the world (the 
United States dollar); ܴ݁ݎ௥௪௥ א (0,λ) is the steady state of the real exchange rate; ܴ௥ א (0,λ) is the steady 
state of the rate on government bonds, ߨ௥ א (0,λ) is the steady state of inflation; ௧ܲ௥௪ is the price index in the 
rest of the world; ߩ௥ א [0,1) is the smoothing coefficient; ݎ௥గ௥ , ݎ௥௬௥ , ݎ௥௥௘௥௥ , ݎ௥ௗగ௥ , ݎ௥ௗ௬௥ , ݎ௥ௗ௥௘௥௥ א (0,λ) are weight 
coefficients; ߟோ௥ is a shock of interest rates given as the Gaussian white noise.
2.7. Market-Clearing
The model is closed by entering the following market-clearing conditions: 1) Non-oil production is equal to 
the appropriate demand from consumption, investment, and government sector’s side in all countries; 2) Oil 
production is equal to the appropriate demand from non-oil producers and households in all countries; 3)
Households’ accumulated capital is equal to the appropriate demand from non-oil producers in all countries; 4)
Issued government bonds are equal to the appropriate demand from households in all countries.
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2.8. The Mathematical Model and its Solution
Nonlinear model consists of equations corresponding to the aggregate first-order conditions of optimization 
problems of non-oil producers and households, the rules for oil producers-agents’ activities, the rules of the 
economic activity of the government, the balance equations and the shock setting rules.
In vector form the nonlinear model is as follows:
E௧ܨఏ൫ܺ௧ିଵ,ܺ௧ ,ܺ௧ାଵ,߅௧ఀ೬൯ = 0. (4)
Here ܨఏ is the known vector function; ߠ is the set of parameters consisting of structural parameters of the
model and the autoregression parameters of shocks; ܺ௧ is the vector consisting of endogenous variables and 
shocks given by a autoregression (ܺ଴ is given); ߅௧
ఀ೬ is the vector consisting of the Gaussian white noise, ȭ୿ is 
the set of standard deviations of noises.
For the derived non-linear model, it is difficult to find its exact solution, so we use a general approach [10-
11] to find an approximate solution by the log-linearization around the steady-state value of the model 
equations (4). Using this approach allows transforming a nonlinear model into a linear model with rational 
expectations of the following form:
ܣఏE௧ ෠ܺ௧ାଵ + ܤఏ ෠ܺ௧ + ܥఏ ෠ܺ௧ିଵ + ܦఏ߅௧ఀ೬ = 0. (5)
Here ܣఏ ,ܤఏ ,ܥఏ ,ܦఏ are matrices of appropriate dimensions. Further, the linear model (5) using the Blanchard-
Kahn algorithm [12] is converted to the reduced form:
෠ܺ௧ = ܳఏ ෠ܺ௧ିଵ + ܨఏ߅௧ఀ೬ , ݐ = 1,2,3, … (6)
Here ܳఏ ,ܨఏ are matrices of appropriate dimensions.
The linear model (6) is supplemented by the initial condition: ෠ܺ଴ = ෨ܺ଴, where ෨ܺ଴ is given and (to estimate 
the parameters of the model) dimension equation of the form: መܵ௧ = ܯ ෠ܺ௧ , where ܯ is the matrix, each row of 
which contains one unity, all the rest of its elements equal to 0, and in each column of the matrix ܯ is not more 
than one unity.
3. Estimating Parameters and Testing the Model
3.1. Calibration and the Bayesian Parameter Estimation
Similar to the approach [13-14], parameter values defining the steady state (trend) were set on the basis of 
statistical data for the economies of countries in the model.
To estimate the remaining parameters as measurement results for observed variables were taken log
deviations from their trend values of the following macroeconomic indicators of countries: consumption of 
households, consumption expenditures of government, gross accumulation, exports of goods and services, GDP, 
consumer price index, average nominal wages, population employed in the economy, refinancing rate of the 
central bank, government budget revenues; government budget expenditures, tax revenues, domestic 
government debt, foreign government debt, official exchange rate; oil price. Statistical data for the period from 
the 1st quarter of 2000 till 4th quarter of 2012 were cleared of the seasonal component using the X-12-ARIMA 
algorithm and detrended using HP-filter [15].
Estimation of the model parameters passed in 2 stages, using the Bayesian approach. In the first stage were 
set prior probability characteristics of parameters according to [13] and taking into account the specificities of 
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the economies, then were estimated parameters of each country (i.e., with fixed parameter values of the other 
countries). In the second stage, the obtained at the 1st stage characteristics of posterior parameter estimates were 
used to set prior density of distribution of the parameter estimates and to obtain final parameter estimates.
3.2. Testing the Model Using the Retroprognosis
Quality of the method used to find the parameter estimates was tested using retroprognosis. To do this, the 
parameters were estimated on the basis of statistical data on the interval from the 1st quarter of 2000 to the 4th
quarter of 2011 and the forecasts of these observed economic indicators were made for the remaining four 
periods from the 1st quarter to 4th quarter of 2012. Mean squared deviations of the derived expected values of 
economic indicators from the corresponding observed data were about 3.1%, which characterizes a fairly high 
quality of this model.
3.3. Testing the Model Using Stability Indicators
Stability indicator [16] characterizes the maximum number of percent that can change the forecast values of 
all the observed endogenous variables of the model on the period from 2013 to 2018 compared to the basic 
variant when the input parameters of the model are changed within a sphere of radius 1% centered at the point 
of input parameters of the model in relative terms. Here, as input parameters were considered all estimated 
parameters of the model. As output ones were considered forecasts of all the observed variables.
The numerical estimates of stability indicators found for the period from 1st quarter of 2013 to 4th quarter of 
2018 do not exceed 4.4%, which characterizes the stability of the model as satisfactory.
4. Macroeconomic Analysis and Parametric Control of Volatility on the Basis of the Model
4.1. Assessment of Shock Effects on Economic Indicators
The purpose of this study is to obtain estimates of shock contributions to their values on historical period, as 
well as to obtain assessments of the contribution of each shock in the model in the dispersion of medium-term 
forecasts of macroeconomic indicators of the model.
Below, Fig. 1 presents the study results obtained on the effects of internal and external shocks on GDP and 
inflation of Kazakhstan for the historical and the 10-year forecast time intervals.
As examples of the analysis of these results can be indicated the following results: the actual deviation of the 
GDP of Kazakhstan in the 1st quarter of 2008 (4.36% from its trend) is most strongly influenced by internal 
productivity shock, oil production shock, risk premium shock and external shock of oil price; the actual 
deviation of inflation of Kazakhstan in the 1st quarter of 2008 (-0.62% from its trend) is most strongly 
influenced by internal shocks of price markup, oil production, wage markup and external shock of oil prices.
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Fig. 1. The historical decomposition and the decomposition of 67% confidence interval of the forecast of GDP and inflation of 
Kazakhstan by the degree of shock effects
4.2. Statements and Solutions of the Problems of Parametric Control of Macroeconomic Indicators Volatility
The problem of parametric control of volatility of macroeconomic indicators of one country of the Customs 
Union based on the model is formulated in the following form.
Problem 9. For given ݎ א ൛݇ݖ,  ܾݕ,  ݎݑൟ, based on the estimated linear DSGE model (6) to find interest rates 
on government bonds ܴ௧௥ and amount of government consumption ܩܧ௧௥ for time ݐ = ܶ,ܶ + 1,  ܶ + 2,  … ,ܶ +
ܰ within the framework of the following algorithm (here ܶ is the given number of quarter, corresponding to the 
beginning of applying parametric control, ܰ is the given length of applying parametric control).
At each time ݐ = ܶ,ܶ + 1,  ܶ + 2,  … ,ܶ + ܰ and given the known to agents ෨ܺ௧ variable value (condition of 
economy for the time ݐ ) sequentially recalculate determined instrument values 
ߟோ,௧ାଵ௥ , … , ߟோ,௧ା௡௥ , ߟ௚௘,௧ାଵ௥ , … , ߟ௚௘,௧ା௡௥ obtained by solving the following auxiliary optimization Problem 9.1, 
where ݊ is the government policy foresight, the given parameter.
Problem 9.1. For given ݎ א ൛݇ݖ,  ܾݕ,  ݎݑൟ and chosen ݐ to find the values of 
ߟோ,௧ାଵ௥ , … , ߟோ,௧ା௡௥ , ߟ௚௘,௧ାଵ௥ , … , ߟ௚௘,௧ା௡௥ yielding solution of the problem:
min
ఎೃ,೟శభೝ ,…,ఎೃ,೟శ೙ೝ ,ఎ೒೐,೟శభೝ ,…,ఎ೒೐,೟శ೙ೝ
E௧ σ ߚ௞൫ߨො௧ା௞௥ ଶ + ߣ௒ݕො௧ା௞௥ ଶ൯௡௞ୀଵ ; (7)
under the constraint (6) and
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|ܧ௧ߨො௧ା௞௥ | ൑ 0,5; (8)
|ܧ௧ݎƸ௧ା௞௥ | ൑ 0,5; (9)
|ܧ௧݃ෞ݁௧ା௞௥ | ൑ 5. (10)
Here ߨො௧ା௞௥ , ݕො௧ା௞௥ , ݎƸ௧௥ , ݃ෞ݁௧௥ are log-deviations from their steady state values in percentage of consumer price 
inflation, GDP, rates on government bonds and the amount of government expenditures of the country ݎ,
respectively; ߣ௒ = 0.2 is the weight coefficient of the objective function of the government; ߟோ,௧௥ , ߟ௚௘,௧௥
parameters of the expressions (3) and (2) determining the required values of the rate on government bonds and 
the amount of government expenditures of the country, respectively, and considered for the case of parametric 
control as estimated deterministic control instruments of the formulated problem.
The results of government policies to minimize the volatility of macroeconomic indicators in country ݎ
within the framework of Problem 9 were estimated for two cases: for the past 13-year time interval from 1st
quarter of 2000 till 4th quarter of 2012 (here ܶ corresponds to 1st quarter of 2000, ܰ = 52) and the future 10-
year time interval from 1st quarter of 2013 till 4th quarter of 2022 (here ܶ corresponds to 1st quarter of 2013, 
ܰ = 40). In both cases, the foresight of government policy was assumed to be ݊ = 40, which corresponds to 
10-year interval.
In the first case, the solution of the formulated problem was carried out with the use of estimates found for 
all considered shocks of the model.
In the second case, the problem was solved by the Monte-Carlo method: based on the estimated model by 
generating 500 implementations of its shocks for the interval from 1st quarter of 2013 till 4th quarter of 2022, 
500 paths of endogenous variables of the model were calculated. For each of these paths, the parametric control 
problem was solved using the solutions of the Problem 9.1. In each case, Problem 9.1 was reduced to the 
linear-quadratic programming by introducing new variables ߨ෤௧ା௞ = E௧ߨ௧ା௞; ݕ෤௧ା௞ = E௧ݕ௧ା௞, and the resulting 
problem was solved using built-in tools of the MATLAB software package.
Here is a statement of the problem of parametric control of volatility at the level of all countries of the 
Customs Union.
Problem 10. For given ܶ based on the estimated linear DSGE model (6) for all ݎ א {݇ݖ, ܾݕ, ݎݑ} to find 
interest rates on government bonds ܴ௧௥ and amount of government consumption ܩܧ௧௥ within the framework of 
the following algorithm.
At each time ݐ = ܶ,ܶ + 1,  ܶ + 2,  … ,  ܶ + ܰ and given the known ෨ܺ௧ variable value sequentially recalculate 
determined instrument values ݑ௥,௧ାଵ௥ , … ,ݑ௥,௧ା௡௥ ,ݑ௚௘,௧ାଵ௥ , … ,ݑ௚௘,௧ା௡௥ by solving the following optimization 
problem (where parameters ܽగ௞௭ =3.93, ܽ௒௞௭ =0.99, ܽగ௥௨ =1.0, ܽ௒௥௨ =1.0, ܽగ
௕௬ =5.11, ܽ௒
௕௬ =0.72 are chosen for 
balancing indicators among countries):
Problem 10.1. To find values of ߟோ,௧ାଵ௞௭ , … , ߟோ,௧ା௡௞௭ , ߟ௚௘,௧ାଵ௞௭ , … , ߟ௚௘,௧ା௡௞௭ , ߟோ,௧ାଵ௕௬ , … , ߟோ,௧ା௡௕௬ , ߟ௚௘,௧ାଵ௕௬ , … , ߟ௚௘,௧ା௡௕௬ ,
ߟோ,௧ାଵ௥௨ , … , ߟோ,௧ା௡௥௨ , ߟ௚௘,௧ାଵ௥௨ , … , ߟ௚௘,௧ା௡௥௨ yielding solution of the problem:
min
ቄఎೃ,೟శభೝ ,…,ఎೃ,೟శ೙ೝ ,ఎ೒೐,೟శభೝ ,…,ఎ೒೐,೟శ೙ೝ ቅೝא{ೖ೥,್೤,ೝೠ}
E௧ σ σ ߚ௞൫ܽగ௥ߨො஼,௧ା௞௥ ଶ + ܽ௒௥ߣ௒ݕො௧ା௞௥ ଶ൯௥א{௞௭,௥௨,௕௬}௡௞ୀଵ , (11)
under constraints (6), (8), (9) and (10).
The effectiveness of government policies to minimize the volatility of macroeconomic indicators in all 
countries of the Customs Union within the framework of Problem 10 was carried out by abovementioned 
methods.
The results of solving Problems 9 and 10 are shown in Fig. 2, where 1) for the case of the past time interval 
are represented counterfactual GDP and inflation dynamics in Kazakhstan under parametric control at the level 
of Kazakhstan and at the level of the three countries of the Customs Union; 2) for the case of the forecast time 
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interval are presented estimates of the mathematical expectations and limits of 67% confidence interval for 
forecasts of these indicators under parametric control at the level of Kazakhstan and at the level of the three 
countries of the Customs Union.
Fig. 2. GDP and inflation of Kazakhstan with parametric control at the country level and with parametric control at the level of the 
Customs Union on the historical and the forecast intervals, as well as in the baseline scenario. Here is historical data, 
is the mean and is bounds of 67% confidence interval of baseline forecast; is scenario with parametric control at the 
country level, is the mean, is bounds of 67% confidence interval of forecast with parametric control, is 
scenario with Customs Union parametric control, is the mean, is bounds of 67% confidence interval of forecast with 
Customs Union parametric control
The results show that, one-country (for example, Kazakhstan) and coordinated (at the level of the three 
countries of the Customs Union) parametric control provides a decrease in the sample standard deviations for 
GDP and inflation, respectively by 34%, 37% and 36%, 38% compared with actual data on historical period, 
and a reduction in the forecast confidence intervals for GDP and inflation, respectively by 39%, 39% and 29%, 
31%.
5. Conclusion
1. It is constructed and estimated the global DSGE model for describing the economies of the member states, 
as well as candidates for membership in the Customs Union, the European Union, and the rest of the world.
2. The estimated DSGE model is tested for the possibility of its practical application using retroprognosis 
and using estimates of stability indicators. Test results showed a fairly high accuracy of the description of 
functioning of national economies by this model.
3. On the basis of macroeconomic analysis, it is defined the shocks affecting largely on GDP and inflation of 
Kazakhstan.
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4. By the parametric control approach, it is demonstrated the effectiveness of solving the problems of 
minimizing volatility of GDP and inflation at the level of the national economy of Kazakhstan and at the level 
of all countries of the Customs Union.
5. The results obtained can be used in the development and implementation of effective government 
economic policy.
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